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ȚŸ(ǟǛʥǘ+@ƩƶŊħȶǘ (invasive lobular carcinoma: ILC).Ʃ
ƶŊǽǘ (invasive ductal carcinoma: IDC)+$' 2 ǐǟ+ȐŋȕŪĎȆȎ
ā'½ǘ- 5-15%DÞ9ɥĴĉÔ¶í+@A6'-Ǫǵ> ILC ( IDC
A:ȧ- terminal duct lobular unit (TDLU)+ǎƄ@(ų>+
A&@Ů'ȕ-ÆĖǋƿĘǛǓǉȆȎĘǛȭĸǛǀŅ+.ď*ǡɲ
ėþ@(:Ǩ>A&@Żɥ'.ȕ-ĽőǛ*ǡɲ.ǚǘɰǲ;ȤǕ-
ńħǊĈ*C"ȤǕʂɜDƏœ@ cancer-associated fibroblasts (CAFs)ǹ+ɟ
ø@(ǬôA&@ȕ-ȤǕʂɜ+)-=*ǡɲ@+ʃ&
.ų>+A&*ƹĎǓǉȆȎĘǛ+ ILC .ȤǕȅțʂ-ȈëŊ£
06EŊ+ʂɜ2Ʃƶ@ 9ȤǕțīDĽœ*>Ʃƶ@ IDC (ɲ
ųǥ*ȤǖDĽœ@(.Ǳ'@6 ȭĸǛ+ ILC . IDC (Ɲɤ&ǋ
ƙö;ƪ×ǽȦȣÀ2-ɣǰĎ 





receptor: ER)ʊŊofǜĉƙøĖæĠ¤-2 (Human epidermal growth factor 
receptor-2: HER2)ʉŊ-C<@ luminal like ILC( luminal like IDCDĤə(
&ȕ-ȤǕʂɜDƏœ@ CAFs;ȹǽŭǋ+$&»ǒȆȎ×ĘǛŗƣzI
SGIɈƆ+=@ƝɤƍɌDȺ# ɳʌɣǰ*ſƠǗ- luminal like ILC 
145©( luminal like IDC 121©-ŗȻƍ¤DǍ&»ǒȆȎ×ĘǛ+ʂɜ-
CAFsĉǋ (αSMACD34)ȹǽŭǋ (CD31vasohibin-1nestin)-ǲĺDƝɤ
 ȹǽŭǋ-ɐ«+.microvessel density (MVD)vasohibin-1 positive ratio 
(VPR)nestin positive ratioDǍ Ɣ+ luminal like$ȅțĉƙzO'
@ Ki-67Ƒɖǅ 14%ſƱ- luminal A like ILC 5©luminal A like IDC 5©-
"ÃȈƍ¤- HEƑƁ'ʂɜ 70%DÞ9@ 3©$DĤə+ȹǽŭǋ
+ʃC@ɷ Ėȑ+ʃ@ PCRGIɈƆDȺ# ILC+&mRNAǚǇ
ʚ# I]ƐĉƙøĖ-1 (insulin like growth factor-1: IGF-1)+ʃ&
luminal A like ILC 40©luminal A like IDC 40©DĤə+»ǒȆȎ×ĘǛƍɌD
Ⱥ#  
ȈƇʥȹǽŭǋ-ŢƑ. ILC'ŽŎ+ʚ±'#  (MVD: p = 0.0109VPR: p = 
0.0266)ILC-ŭǋȹǽ. nestinʊŊǅŽŎ+£±'#  (p = 0.0437)CAFs
-ĉǋ. ILC'ʚĺ'#  (ILC: 70%IDC: 37%)PCRGI'.ILC' IGF-1 
mRNA-ǚǇʚ (Fold change 34.87p = 0.134)»ǒȆȎ×ĘǛ+: ILC'
IGF-1IGF-1æĠ¤¿+ǚǇʚ#  (IGF-1: p = 0.0001 IGF-1R: p = 0.0455
 3 
r = 0.339)6 »ǒȆȎ×ĘǛ+ ILC'. IGF-1( CD31vasohibin-1ʊŊȹǽ
ŪCAFsĉǋnestinʊŊǅ+.ǡʃ7>A Ki-67Ƒɖǅ(-ǡʃ.*
#  (CD31: r = 0.613p < 0.0001vasohibin-1: r = 0.485p = 0.0005CAFs 
density: r = 0.643p = 0.0027nestin/vasohibin-1: r = -0.607p = 0.080Ki-67: r 
= 0.158p < 0.0001) 
ȔģʥILC '.ȤǕʂɜ+@ CAFs ĉǋȹǽŭǋŽŎ+ʚ# ɇģ
A@ŭǋȹǽ. nestin ʉŊ*C"wYIfDƓ ɩɰŊʚ$ȟĻ













 ǘ+@ƩƶŊħȶǘ (invasive lobular carcinoma: ILC).ƩƶŊǽǘ 
(invasive ductal carcinoma: IDC)+$' 2 ǐǟ+ȐŋȕŪĎȆȎā'?ƕ
Ȁ'.½ǘ- 10-15%Ɓɸ'. 5-10%DÞ9ɥĴĉÔ¶í+@ 1)-3) 
 A6'+Wellings ;ďÀ>+=#&ofǘ.ȧ- terminal duct lobular 
unit (TDLU)Dǚǋƛÿ(@(ų>+A  4),5) (û 1)ILC . IDC -ʢ
ā(Ȕ>AILC ǪǵĤə(*@(.6A'#  6),7)ɥĴILC
( IDC +.ÆĖǋƿĘǛǓǉȆȎĘǛȭĸǛǀŅ+ď*ǡɲėþ@(-
ĆïǡƔ'@ 8)-11)ǓǉȆȎĘǛ+ ILC .ȅțʂ-ȈëŊ£ ƝɤǛ
ħā-ȤǕȅț>*?ʂɜ+Ȅǁ6 .¯ȅțŊ+06EŊ+Ʃƶ@Ů'
IDC .ȅțìċȈëŊDȌšȧǽ;ºĜțīDĽœ@(û 2)- ILC +ǀ
ŅǛ*ȤǕȅț-ȈëŊ-£.CDH1 ɷ Ė-Ɠđ+=?ŤǤøĖ'@
E-cadherin -ǚǇđCA@(+=@ 12)--ȆȎĘǛǀŅ(&L]f
VæĠ¤  (estrogen receptor: ER);tV]dæĠ¤  (progesterone 
receptor: PR)ʊŊǅʚofǜĉƙøĖæĠ¤-2 (human growth factor 
receptor-2: HER2)ʉŊȅțĉƙzO'@ Ki-67 Ƒɖǅ£C<@





?ILC'. IDC(Ɲɤ&Ȧȩ;ǋƙöƪ×ǽ2-ɣǰ:Ď7>A@ 2),8),17) 
 ǚǋƛÿA: TDLU '?*>ǓǉȆȎĘǛȭĸǛǀŅďǑ*
@ɂø.ǚǘɰǲ;ȤǕ-ńħǊĈ*C"ȤǕʂɜDƏœ@








ŜȤǕȸ+Ĥ@ŐæŊ£(@ĆïɀŪ?áø(& luminal like ǘ
'@+¥>-ƒĹʃ&@(ťģA&@ǇŶƹ'.ɈųA
&* 6),14),20) 
ŪĴǘ':ȤǕʂɜƤǟA&?CD8 ʊŊ T nǈ (CD8+);
FOXP3 ʊŊ T nǈ (regulatory T cell: Treg)+=@ȤǕ»ǒ+ʃ@ǪǵǞ
E'@Treg .ȤǕ-Ʃƶ;ɣǰD®ɭCD8 ʊŊ T nǈ.ŁȲĔøĖ
(*@(6 ERPRHER2 ʉŊ-C<@ftjPdHs`It'.
ʂɜ+Ʃƶ@nǈ (tumor infiltrative lymphocyte: TIL)- CD8+/Treg Ɲʚ
$ Ki-67 Ƒɖǅʚǔ©'×ĘǗƣ-ĒÓǅʚ(ų>+A 21)
 6 
 Ali >-Ćï'.ILC ( IDC '. TIL +ŽŎĭDɒ9*#  22)  
 ŮȹǽŭǋDɐ«@ĩĺ(&»ǒȆȎ×ĘǛ+ CD31 ʊŊȹǽŪ
vasohibin-1 ʊŊȹǽŪDɋư microvessel density (MVD)ŭǋȹǽ-





A6'+ĆïA ǘ-ȤǕʂɜ+ʃ@Ǫǵ. IDC DĤə( 
:-;Ys`ItÊ (luminal likeHER2 `ItftjPdHs`It)-















 2003 Ĵ 1 ż> 2013 Ĵ 12 ż+ƅØďĘǓʇȧÀÆƢčǯƅØ¾ƭǓʇÝ
ŏǡȲǓʇ+&ŗȻDůȺ ǘǔ©-"ILC (ɎŬA 162 © (ƅ
ØďĘǓʇȧÀÆƢčǯ 40 ©ƅØ¾ƭǓʇ 72 ©ÝŏǡȲǓʇ 50 ©)+$
& ERPRHER2Ki-67 -»ǒȆȎ×ĘǛɐ«-ȈƇD¹+4 ǳʘ-ǘYs
`It+Æʘ 28)L]fVæĠ¤ (estrogen receptor: ER)ʊŊ$ʡ6 .
tV]dæĠ¤ (progesterone receptor: PR)ʊŊofǜĉƙøĖæĠ¤-2 
(Human epidermal growth factor receptor-2: HER2)ʉŊ-C<@ luminal like 
ILC (A 145 ©DĤə( Wfȑ(&2007 Ĵ 1 ż> 2013
Ĵ 12 ż+ƅØďĘǓʇȧÀÆƢčǯ+&ŗȻDůȺluminal like IDC (ɎŬ
A 121 ©DĤə( ǘYs`It-Æʘ. 2013 Ĵ2015 Ĵ-ZSf
Pýʍɗ'ǻěA ěȒ+ą%  28) (ȼ 1)ȻÏȸƿǗƣůȺ©ft
jPdHs`It (ER ʉŊPR ʉŊHER2 ʉŊ)HER2 `It (HER2 ʊŊ)
ƋTg 3ȤǕŀ 5cm  (T3)6 .ǜȨ;ȜĊƩƶD¡ǔ© (T4).ʈč
 ILCIDC -ɎŬ.ǘåŘɅȂǸ 17 ƾ+ą%&ȺTNM Æʘ .
Seventh Edition by the International Union Against Cancer (UICC)29) +Š# 




ïź;Od6 .êůɍ>ŦªA e`D¨Ǎ  (ȼ 2-1)ǓǉŖɄ+










Ⱥ# Łphosphate-buffered saline (PBS)' 5Æʂ 3÷-ƥƨDȺzJ]~k
ShŜ¤+ʃ&.ƗĲJYRȹƬ+JYR~kShŜ¤+ʃ&.
ƗĲRȹƬ+ 30ÆʂĞƯ'ƩʑǀǑǛŜ¤ʅƖDȺ# AA- 1ƔŜ
¤+ 4'ŷäŉ ȓű PBS' 5Æʂ 3÷-ƥƨDȺzJ]~kS
hŜ¤+ʃ&.pNbƑɖŜzJ]Ŝ¤DJYR~kShŜ¤+ʃ
&.pNbƑɖŜJYRŜ¤ (A:ibImINYIL]ǭűƁ)D 2
ƔŜ¤(& 30ÆʂĞƯ'äŉ ȋ&ìƐ- PBSƥƨ-ŁwNQ[
a_Ƒɖ]ftfGp\ (ibImINYIL]ǭ)+ 30ÆʂĞƯ'äŉ
 >+ìƐ- PBSƥƨŁ 3,3'-diaminobenzidine (DAB) solution (0.001M 
DAB0.05M Tris-HCl Buffer (pH7.6)0.006% hydrogen peroxidase)'ǚȳu
zfQ[+=@ƋƉȳL`kȡƟÄǉQ[ɩņĥ¼DȺ#  
ɽƉȳ-ćë. DABǚȳŁ+ PBSƥƨÁĺŜáɛƦÄǉ> 2ƔŜ¤-
äŉ6'.ìƐ-ŗʕDȏ?ɦ 2ǳʘǟ-Ŝ¤-ǚȳ+ʍ&GOrM
 11 
]rF`_Ƒɖ]ftfGp\ (ibImINYIL]ǭ)+ 30 ÆʂĞƯ
'äŉ PBS ƥƨŁalkaline phosphatase substrate kit (vector blue; Vector 
LaboratoriesBurlingameCA)+=?ǚȳDȺ# ƋƉȳ.ȺCL`kȡ
ƟÄǉQ[ɩņĥ¼DȺ#  
ȆȎĘǛɐ«. the Union for International Cancer Control - TNM 
classification of malignant tumours Ǹ 7 ƾ+ą%&Ⱥ# »ǒȆȎ×ĘƉȳ-
ɐ«+$&ERPRKi-67 +ʃ&.ȤǕȅț-Ƌ-ʊŊǅDHER2 +ʃ
&.ȤǕȆȎ+@ȅțȩ-ƉȳļĺDɐ« ERPR +$&.
ASCO/CAP PIgI 31)DǍ HER2 +ʃ&. HER2 ƍƊPIgI+
Î? 4 ƚʋ+ score × (0-3) 32)Ki-67 Ƒɖǅ-OcfNr±Dɰâ-ūǃ+ą
%& 14ʝ(ě9ER ʊŊ$ HER2 ʉŊ- luminal like D>+ Ki-67 Ƒɖǅ





ɐ«'.ȹǽÀǜȅț-zO(& CD31 ( vasohibin-1wYIf-z






ćë: 1$-ȹǽ(ÉŬ 23),25)Ń>A e`> vasohibin-1 positive ratio 
(VPR: vasohibin-1ʊŊȹǽŪ/ CD31ʊŊȹǽŪ)DǼÅ  
ȤǕʂɜ+@ CAFs-zO+ʃ&.ĎŪ-Ćï?ǀě-zO
ƻ 9ɰâ-ūǃ+ą%& CD34ʉŊ$ αSMAʊŊ'@ȍȌȴȅțD
CAFs( CAFsĉǋ-ġĺ-ɐ«.ìūǃ+ą% 5ƚʋ+]WG×CAFs 
£]WGȑ (0: ʉŊ0.5: ȤǕȅțðú+C+ĉǋ1: $-ȤǕțīð
úD2~3Ī-ȍȌå?į)(CAFs ʚ]WGȑ (2: ȤǕī-ķǿú'ȍȌƂ




½ǔ©-"Ƞǽ¬Ɂ;nǾɣǰ*ȤǕŀ 2cmſƱ (T1)- luminal A 
like ILC( luminal A like IDCD 5©$ɶěŗȻŶ+ţå ÃȈƍ¤D





Dx~\KhI^ŁRNeasy Micro Kit (QIAGEN)DǍ& RNADŞÅ ȋ
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& RT2 First Strand Kit (QIAGEN)DǍ& cDNAD¦œ G`I| PCR
GI+.ƗĲȆȎ;ȤǕȆȎÀ-ȹǽŭǋ2-ʃų>+A&@ŰǨ-
ɷ Ė-" 84ǳʘDî8 RT2 Profiler Human Angiogenesis PCR Array 
(PAHS-024A) KitDǍABI 7500 (A: SABiosciencesFrederickMD
USA)+&ɈƆDȺ# - Kit+. 5ǳʘ-lJ]QqTɷ Ė (B2M
HPTR1RPL13AGADPHACTB)-y\dHsWfî6A&
?e`-ɴƗ×+Ǎ>A Ń>A  PCRGI-e`. SABiosciences
-JKsYIf(http://pcrdataanalysis.sabiosciences.com/pcr/arrayanalysis)'

















ȉɋɈƆ+. JMP Pro Version 11.0 (SAS Institute Inc.CaryNCUSA) DǍ
 2ȑʂ-ɬȋČŪe`-Ɲɤ.ƗɅÆİ+łǹÆũDǬ:-. Student
- tƍěDƗɅÆİ+łC*:-.Mann-Whitney Uƍě+&Ⱥ# OdX
e`+ʃ&.Pearson- χ2 ƍěFisher-ƗǫƍěMann-Whitney U 
ƍěDɴŶǍ 6 Ĥŉ-@e`. Paired tƍě+&ɈƆDȺ# -















 ILC162 ©DǍ ERPRHER2Ki-67 +$&ǓǉɎŬĆïź-e`6 
.»ǒȆȎ×ĘǛŗƣDǍ&ɐ«2013 Ĵ-ZSfPýʍɗ'-ěȒ
+ą%Ys`ItÆʘDȺ#  (ȼ 1)ER ʊŊ$ HER2 ʉŊKi67 LI  14%
ſƱ'@ luminal A like ILC . 120 ©ER ʊŊ$ HER2 ʉŊKi67 LI  14%
'@ luminal B like ILC . 25 ©ER ʉŊ$ HER2 ʉŊ-ftjPd
Hs`It ILC . 15 ©(*?HER2 ʊŊ- HER2 `It ILC . 2 ©'# 
ƁǪǵ. ER ʊŊ$ HER2 ʉŊ'@ Luminal like ILC 145 ©Wfȑ
(& luminal like IDC 121 © (luminal A like: 92 ©luminal B like: 29 ©)DĤ
ə(2 ȑʂ+@ĴʜʀȇǁơŻďƩƶŀ (mmpT)nǾɣǰ-Ž
ƻ (N)ǓǉĘǛ]d\ (pStage)nǽ¬Ɂ (ly)ʐȠƩƶ (v)ƋTg 
(nuclear grade: NG)Ki-67 Ƒɖǅ (Labeling index : LI)+$&ƝɤƍɌ Ĵ
ʜʀȇǁơnǾɣǰ (N)nǽ¬Ɂ (ly)ʐȠƩƶ (v)+ʃ&ŽŎĭ
Dɒ9*# Ů'ŻďƩƶŀ (mmpT). ILC ȑ'ŽŎ+ď(p < 0.0001
p < 0.0001)A+¡ǓǉĘǛ]d\ (pStage) (p < 0.0001)+:ŽŎĭDɒ9 
Ki-67 LI . IDC ȑ'ŽŎ+ʚ±'#  (p = 0.0185) (ȼ 2-1)  
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	Microvessel density: MVD( vasohibin-1 positive ratio: VPR
 
Luminal like ILC ( luminal like IDC+$& CD31vasohibin-1-»ǒƉȳ
DȺ# ƑƁÂǣDû 3+MVDVPR-e`Dȼ 4+©Ǭ@CD31ʊŊ
ȹǽŪvasohibin-1 ʊŊȹǽŪ. ILC 'ŽŎ+ʚ±'#  (p = 0.0109p < 
0.0001)6 VPR: ILC'ŽŎ+ʚ±'#  (p = 0.0266)CD31ʊŊȹǽŪ(
vasohibin-1ʊŊȹǽŪ+.Ɨ-ǡʃDɒ9  (r = 0.668p < 0.0001)Ů CD31
ʊŊȹǽŪ( VPRKi-67ƑɖǅʐȠ¬ɁnǾɣǰ+.ǡʃDɒ9*#  




Nestin(CD316 .vasohibin-1-ɽƉȳ+=@ƍɌ.ȼ2-2+Ǭ luminal 
like ILC40©( IDC 40©DĤə(&Ⱥ# êȑ-ĴʜʀȇǁơȤǕȅț-
ƋTgKi-67 Ƒɖǅ+ŽŎĭ.7>A*# - 80 ©.A:ȤǕŀ
2cmſƱ-ǔ©'@ȤǕŀ+ŽŎĭDɒ9  (ĳĀ± ILC: 18.8 ± 7.6IDC: 
12.2 ± 6.3p = 0.0123) 
Nestin/vasohibin-1ɽƉȳ-ƑƁÂǣD HEƉȳ-ƑƁÂǣ(¿+û 4+ILC
( IDC+@ nestinʊŊȹǽŪ-e`Dȼ 5+ǬNestinʊŊȹǽŪ. ILC
'Ĩ*¶íDɒ9  (ILC: 12.61 ± 2.01IDC: 16.23 ± 2.01N.S.)Nestin/CD31 
ratio. ILC'£±(*@¶íDɒ9 ŽŎĭ.ɒ9*#  (p = 0.0511)
 Nestin/vasohibin-1 ratio . ILC 'ŽŎ+£±'#  (p = 0.0437)
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Nestin/vasohibin-1 ratio (ȤǕŀʐȠ¬Ɂ+.ĻǡʃDɒ9  (r = -0.350r 
= -0.275)ƋTgKi-67 Ƒɖǅ+.ǡʃ.7>A*#  (r = -0.143r = 
-0.203) 6 nestin/CD31 ratio (êøĖ+.ǡʃʃ­.7>A*#  
 
 
	Cancer-associated fibroblasts: CAFs -ĉǋ
  
 CAFs -ĉǋDȼ 2-2 +Ǭ luminal like ILC40 ©( IDC 40 ©DĤə(&»
ǒȆȎ×ĘǛ+ɐ« CAFs -zO(& CD34αSMA DǍCD34 ʉ
Ŋ$ αSMA ʊŊ'@ȍȌȴȅțD CAFs (  34),35)Ïɧ- CAFs score - 5
ƚʋ-"score 0.5123 -*ƑƁÂǣDû 5 +ILC ( IDC DƝɤ 
e`Dȼ 6 +Ǭ½&-ǔ©' CD34 .ȹǽÀǜȅț+ʊŊ'# ȤǕʂ
ɜȅț+.ʉŊ'# CAFs ʚ]WGȑ. ILC '.ǔ©- 70% IDC '. 37%




Ïɧ-»ǒȆȎ×ĘǛŗƣDǍ ȹǽŭǋCAFs ĉǋ-ȈƇ>luminal like 
ILC '. luminal like IDC (Ɲɤ&ȤǕʂɜ+@ȹǽŭǋCAFs ĉǋʚĺ
'@(ų>(*#  
' 2 ȑʂ-ȤǕȆȎ+@ȹǽŭǋ+ʃ@ɷ Ė-ǚǇDƝɤ@ 
9ƗĲȆȎ;ȤǕȆȎÀ-ȹǽŭǋ+ʃ@ŰǨ-ɷ Ė 84 ǳʘDî8 RT2 
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Profiler Human Angiogenesis PCR Array (PAHS-024A) Kit DǍ&PCR GI
DȺ# Ĥə.Ïɧ-(?ɶěA luminal A like ILC ( luminal A like IDC 
3 ©$'?A:Ƞǽ¬Ɂ (ly0v0);nǾɣǰ* (N-)ȤǕŀ 2cm
ſƱ (T1)-ǔ©'# Ĥəǔ©-ȭĸȚŸ+.ŽŎĭ.7>A*# PCR
GI-ɈƆȈƇ- scatter plot ûDû 6*ɷ ĖȑDȼ 7 +ǬLuminal A 
like ILC '. CCL11 (chemokine ligand 11fold-change: 18.24p = 0.020)IGF-1 
(insulin growth factor-134.87p = 0.134)TEK (TEK tyrosine kinase46.81





 PCR GI-ȈƇILC ( IDC 'ŽŎĭDɒ9 CCL11 .ȼ 2-2 +Ǭê 40
©'-»ǒȆȎ×ĘƍɌ'A:ȤǕȅț;ʂɜȅț+06EŊ+ʊŊ(*?Ž
ŎĭDɒ9*# ȋ&ŽŎĭ.*:-- fold-change ʚ±'# IGF-1
.ɰâ-Ǫǵ+& ILC -ȤǕȅț'ʚĺ+ǚǇ&@(ų>+A
&@ 37),38)ʂɜȅț'-ƉȳŊDƝɤƍɌ Ćï.*' ILC ( IDC




ȼ 2-2 +Ǭ luminal like ILCIDC ê 40 ©DĤə+ IGF-1IGF-1R -»ǒȆ
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Ȏ×ĘǛƍɌDȺ# ȼǛ*ƑƁÂǣDû 7 +IGF-1IGF-1R -Ɖȳļĺ-
e`Dû 8 +Ǭ 
IGF-1 .ȤǕȅț-CAFs ;ȹǽÀǜȅț-ȅțɜ+ʊŊ(*# ʊŊȅț
-Ñë.ʊŊǔ©-45½&' 70-99%'#  9e`-ɈƆ>ʈč 
Ɖȳļĺ.Ïɧ-Ɛ+ 4 ƚʋ'ɐ«DȺ# IGF-1R .ȤǕȅț-CAFs ;ȹ
ǽÀǜȅț-ȅțȩ+ʊŊ(*?êǔ©+@ȤǕȅț( CAFs ;ȹǽÀǜȅț
-ƉȳļĺʊŊǅ.8,Ȱ& ILC ( IDC - 2 ȑʂ'-ƍɌ-ȈƇ
IGF-1IGF-1R A: ILC 'ŽŎ+ǚǇʚ# (p = 0.0001p = 0.0455)6
 IGF-1 ( IGF-1R -ǚǇ+.Ɨ-ǡʃɒ9>A  (r = 0.339) 
 
	IGF-1 ( MVDVPRKi-67 ƑɖǅCAFs -ǡʃ
 
 ILC +&IGF-1 ( CD31 ʊŊȹǽŪvasohibin-1 ʊŊȹǽŪCAFs ]W
G+.Ɨ-ǡʃɒ9>A  (r = 0.613r = 0.483r = 0.643)ŮIGF-1 (
nestin/vasohibin-1 ratio +.ɚ-ǡʃDɒ9  (r = -0.607)IGF-1 ( Ki-67 Ƒɖǅ

















+ȤǕĉƙD®ɭ@$6?ȤǕȆȎ+&CAFs. insulin like growth factor 
(IGF)-1transforming growth factor (TGF)-βvascular endothelial growth factor 










ǘ- ILC( IDC+& nestin-ǚǇDƝɤ Ćï.ɰâ+ʢ$*
Krüger>.nestin( Ki-67-ɽƉȳDȺ('=?Ɨǫ*ŭǋȹǽ-ɐ«
çȝ(&?ȈƇIDC 'ȹǽŭǋɭ& (Ćï nestin ʉŊ
-ȹǽDî9 MVD-e`.ƝɤA&*# 50) 
Ůvasohibin-1. VEGF+=#&ɓĦAȹǽÀǜȅț+ǚǇ@ȹǽŭǋś
ÍøĖ(&Ɛ*üĽȤǕ'ȹǽŭǋ-zO-ʢ$(&Ǩ>A&@ 
24),25)ǆă>. IDC -ȹǽÀǜȅț+&ȅțĉƙzO'@ Ki-67 Ƒɖ
ǅ( CD31 ʊŊȹǽ6 vasohibin-1 ʊŊȹǽ-ǡʃDƝɤKi-67 Ƒɖǅ 
vasohibin-1 (=?ļƗ-ǡʃD:$(Dų>+ >+ȹǽŭǋ-ĉƙ
ƦŊDɐ«@ĩĺ(&ȹǽÀǜȅț+@ VPR ŽǍ'@(DǬ  
25)6 Samaneh>.șǘ+@ nestin/vasohibin-1nestin/CD31-ɽƉȳ





ƁǪǵ'.MVD . ILC 'ŽŎ+ʚ±'?ŭǋȹǽ- nestin/vasohibin-1 
positive ratio. ILC'£±'# ɪĲȹǽÀǜȅț.»ǒȆȎ×ĘǛ+ CD31
ʊŊ'?-+ vasohibin-1 ʉŊ/ʊŊȹǽî6A@ 9 nestin/CD31 ʊŊ
ǅ. 1 +.*>*:-- vasohibin-1 ʉŊ-ȹǽɘĢ'A/
nestin/vasohibin-1 Ɲ 1 +*?@6 IDC '. ILC =?ŭǋȹǽ-
vasohibin-1 positive ratio (VPR)£±'@ 9 IDC '. ILC =?:
nestin/vasohibin-1Ɲď*@(:ǦǢ* 
Nestin ʉŊ*C"wYIf+ȽɃA*ŭǋȹǽ.ȟĻ'ʚɩɰŊD
:$(>ILC '.ȤǕʂɜ2-ɻȃ;ȹƵ`nSɜ-ƴÅ IDC =?Ď








& IGF-1 D ĉƙ[Th ɱȇɡ (IGF-1 ȇɡ).Ż:ɽɂ*ĉƙȇɡ-
$'@ (û 9)IGF-1 .ƗĲȧȆȎ+&:ɽɂ*ȅțðž®ɭøĖ'?
IGF-1 æĠ¤+Ȉë IGF-1 ȇɡǀ+ PI3K (the phosphatidylinositol 
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3-kinase)/AKT/mTOR (mammalian target of rapamycin) ȇɡDƦŊ×ȅțĉ
ƙ®ɭ;Gyf[]śÍDɟ 53)- IGF-1ȇɡ-ƋDş IGF-1IGF-1
æĠ¤.ƗĲȧȆȎ-7*>áǚŊǘ-ȆȎ'ǚǇɭ&@(ų
>+A&@ 37)-39),45) 
ǘ-ȤǕʂɜ+ʃ@A6'-Ćï. IDC DĤə( :-:










ɜ+@ IGF-1IGF-1 æĠ¤ǚǇDƝɤ -ȈƇ ILC '.ȤǕʂɜǀ
+ CAFs +@ IGF-1IGF-1 æĠ¤-ǚǇCAFs -ĉǋ IDC (Ɲɤ&ʚ
ĺ'@(ų>+*#  
 




ÛÆ+ɈųA&*-Ǉǁ'@Endogenous Hormones and Breast 
Cancer Collaborative Group ER ʊŊǘ'.x~ǗƣůȺ-ȹƬ IGF-1
ʚƷĺ.ǂǷ ŁȲøĖ'@(Ćï&@Ů'Eppler ;ɀŪ-T
t+=@»ǒȆȎ×ĘPCR GIDǍ ƍɌ'.IGF-1 ʚǚǇ-ȤǕȅț
.ȆȎĘǛŌŊĺ£Ł:ȲĔ'@(ǬA&@ 39),40),53)-ǡä
@ȹƬ IGF-1 Ʒĺ(ȧȆȎÀ- IGF-1 Ʒĺ-ʃ­DȔ@'Llanos >-Ć
ï.ȱñƫLlanos >-Ćï'.ŕ-ƮɿŗȻDæ ³ĲēŊ-ȹƬ
ȧȆȎÀ- IGF-1IGFBP3 (IGF binding protein 3: IGF-1 (ȈëIGF-1 æĠ¤
2-ȈëDʅğ@)ƷĺDưě (BȹƬ(ȧȆȎÀ-Ʒĺ+ǡʃ.Ʉ>
A*# 52)6 Tollefsen >. IGF-1 ȇɡD&ȤǕĉƙGyf[]ś
Íɟ@ɰǲ'.Ƨ+ėþ@ insulin-receptor substrate (IRS)AKT ǹ-
ƦŊ×*C"ɻ×çƓ'?ȤǕȆȎÀ'- IGF-1 ȇɡ-ƦŊ×-Ţ
Ƒ(&IRS ; AKT -ɻ×Dɐ«3'@(&@ 55)Ĝʍ+ Law
>.ȤǕȅțÀ'ƦŊ× IGF-1 æĠ¤/I]æĠ¤ɀë¤;Ƨɷ ĖɣÂ
ǌƿ-ĉÔɄ>A ǔ©'.ŁȲ'# (Ćï&@ 56) 
 ƁǪǵ'- PCR GI-ȈƇILC '. IGF-1VEGF-C -ǚǇʚ# 6
 IGF-1 .ȹǽÀǜȅț>- VEGF ǌǋDɓĦȹǽŭǋD®-ǊĈ
'.ȹǽÀǜȅț. vasohibin-1 DǚǇ@ 24),25)(ų>+A&@A
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>D16@(ILC '. IGF-1/VEGF ȇɡ-jPdHsrHgmcSƒƏ·
ȹǽÀǜȅț- vasohibin-1 ǚǇ®A@çȝŊȔ>A  
 -(>ILC ( IDC -ȤǕȆȎ+& IGF-1 ȇɡ-ƦŊ×DƝɤ@
'ƦŊ× IGF-1 æĠ¤/I]æĠ¤ɀë¤;Ƨɷ ĖɣÂǌƿ-ǚǇD
Ɲɤ@(ňɂ(Ȕ>A 6 ƗĲȧȆȎ(ǘȆȎǀ+ ILC '.ŭ
ǋȹǽ-ƏɫǑ*@(Ȕ>AȹƬ- IGF-1 ȤǕʂɜ- IGF-1 ǚǇ+ľʓ
Dã5çȝŊDÛÆȔŒ*A/*>* 
ɥĴIGF-1 D PI3K/AKT/mTOR ȇɡ.ÆĖƑǛƠǗ-`Vcf(&
ƤǟA&?ɀŪ-ȸÐ-ȭĸŉǍ6 .ƠʙɭȺ'@ 57),58)IGF-1 æ






ƣ. ILC -ŋȕȑ'=?ÕƇDŃ>A@çȝŊȔ>A  
 ƁǪǵ.ǘ- ILC ( IDC +@ȤǕ-ńħǊĈ*C"ȤǕʂɜ'-
CAFs ĉǋȹǽŭǋDƝɤƍɌ È9&-Ćï'@ILC '. CAFs -ĉǋ
ʚĺ'?ȤǕȅț;ȤǕʂɜ+@ IGF-1IGF-1 æĠ¤-ǚǇ.IDC (Ɲ






A ƁǪǵ'.ȻŁ-ɇģžʂǩ (Đ± ILC: 48żIDC: 38ż)ɣ
ǰÁǚ;áǓƘǹ-IvfĨ*ƺ+ILC ( IDC -Ł+ŽŎĭDɒ9*
# 6 CAFs ĉǋ( IGF-1 ǚǇD»ǒȆȎ×ĘǛ+Ɲɤ@ʍĤəǔ©D
nǾɣǰ* T1ǔ©+ʆě  9NøĖ; TøĖǹ-ǓǉȆȎĘǛøĖ(







ƁǪǵ.ǘ ILC( IDC-ȤǕʂɜ+& CAFs-ĉǋȹǽŭǋ+ǡɲ
@(DÈ9&ų>+ ILC '.ȤǕȅțCAFsȹǽÀǜȅț+@
IGF-1IGF-1æĠ¤-ǚǇʚĺ'?IGF-1/PI3K/AKT/mTORȇɡ+=@ȤǕ
; CAFs -ĉƙȹǽŭǋ®ɭA&@çȝŊ@6 ILC .wYIf
DƓ ȟĻ*ȹǽ+Ģ8(ǬôA ƁǪǵ-ȈƇ>.ILC'. IGF-1
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ȼ 1. Treatment oriented classification of sub-groups of breast cancer 
2015 Ĵ- St. Gallen International Expert Consensus on the Primary Therapy of 
Early Breast Cancer +&ŦõA Ys`ItÆʘ2011 Ĵ2013 Ĵ-ɗ'Ŧ
õA intrinsic type DȊ'x~æĠ¤HER2 æĠ¤-ǚǇǁơKi-67
ƑɖǅD:(+ƠǗƣ+ą% Æʘ(*#&@ 
 
ȼ 2-1. ½ǔ©-ŋȕȚŸ(ǓǉȆȎĘǛǀŅ 
Ki-67 -ʄ±D St. Gallen 2011 '-ěȒD:(+ 14%(  
Ĥəǔ©.½©ēŊ'# ILC ( IDC 'Ĵʜʀȇǁơ+.ŽŎĭ.7>A*
# ILC '.ȤǕŀŽŎ+ď(p < 0.0001)T øĖ (p < 0.0001)Stage (p 
< 0.0001)+äŵA& Ƞǽ¬Ɂ (ly: p = 0.0713v: p= 0.5443); N øĖ (p = 
0.5229)+ŽŎĭ.7>A*# ĉƙzO'@ Ki-67 Ƒɖǅ. IDC 'ŽŎ




ȼ 2-2. »ǒȆȎ×Ę (nestinCD34αSMAIGF-1IGF-1R)-Ĥəǔ©ʥ  
     ŋȕȚŸǓǉȆȎĘǛǀŅ 
½ǔ©-"nǾɣǰ-*ȤǕŀ 2cm ſƱ-ǔ©D ILC ( IDC AA
>a|+ 40 ©$ɶě ȤǕŀƋTg+ŽŎĭDɒ9 p < 0.05
DŽŎĭ?(  
N.S. = not significantSD: standard deviation  
 
ȼ 3. »ǒȆȎ×ĘʥŜ¤ŜáɛƦÄǉƣıɼƣ 
 
û 3.  Microvessel density 
ILC (ƚ)IDC (ƚ)+@ HE ƑƁ(AD)CD31 (BE)vasohibin-1 (C
F)»ǒƉȳƑƁÂǣ (x100)  
BE: CD31 ʊŊȹǽÀǜȅț.ȵȳ+ƉȳA@ (ɝǧß) 
CF: vasohibin-1 ʊŊȹǽÀǜȅț.ȵȳ+ƉȳA@ (ʛǧß) 
CD31 .ŀď*œƼ ȹǽ-Àǜȅț+:ʊŊ(*@vasohibin-1 .+
ŀħȹǽÀǜȅț+ʊŊ(*@¶íDɒ9  
 
ȼ 4.  ILC ( IDC +@ MVD ( vasohibin-1 ʊŊǅ 
2 ȑʂ+@ MVDVPR -±DǬMVDVPR -±.A: ILC 'ŽŎ+
ʚ±'#  
(Fisher’s exact testp < 0.05 DŽŎĭ?( ) 
VPRʥVasohibin-1 positive ratio (Vasohibin-1/ CD31) 
 
û 4. nestin, vasohibin-1 -ɽƉȳ (x100) 
A: ILC - HE Ǐ¸ Bʥ nestin/vasohibin-1 ɽƉȳ 
B: nestin .ȹǽÀǜȅț+ʏƉ6?vasohibin-1 .ȹǽÀǜȅț+ȵȳ+Ɖ6
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@nestin ʊŊȹǽŪ/vasohibin-1 6 . CD31 ʊŊȹǽŪD nestin positive ratio
(  
 
ȼ 5.  Nestin ʊŊǅ 
CD31 ʊŊȹǽŪvasohibin-1 ʊŊȹǽŪ+Ĥ@ nestin ʊŊǅDǬ(ĳĀ±±Ƒ
Ʋɔĭ)(Fisher’s exact testp < 0.05 DŽŎĭ?( ) 
VASH1: vasohibin-1 
 
û 5. ȤǕʂɜ+@ CAFs ĉǋ 
CAFsĉǋDʤƚʋ'ɐ« ILCIDC'ȍȌĉǋǟǷ$ƑƁ-HEƑƁαSMA
-ȼǛ*ÂǣDǬʞx100ʟILCIDC -45½&-ǔ©' CD34 .ȹǽÀǜȅ
ț+ʊŊ'# ʂɜ+.ʉŊ'#  
A: ILC - 1 © (HE)   B: CAFs score 3 (A -ǔ©)   C: CAFs score 2 
D: IDC -ʢ© (HE)   E: CAFs score 1 (D -ǔ©)   F: CAFs score 0.5 
 
ȼ 6. ȤǕʂɜ+@ CAFs ĉǋ 
45½©'CD34.ȹǽÀǜ+ʊŊʂɜ+.ʉŊ'# CAFs score 0-1DCAFs 
low density group CAFs score 2-3 D CAFs high density group (  
CAFs high density group -Ñë-ƍɌ'. ILC 'ŽŎ+ʚ±'#  
(Mann-Whitney U test: ILC 70% vs IDC 37%p = 0.0087) 
 
û 6. ȹǽŭǋ+ʃ@ɷ Ėȑ- PCR GIɈƆ 
Luminal A like ILC 3 ©( luminal A like IDC 3 ©-ɈƆ'.CCL11IGF-1 -ǚ
Ǉ ILC 'ʚ#  
 
ȼ 7.  ILC 'ǚǇʚ# ɷ Ė 
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2 ȑʂ-Ɲɤ'ŽŎĭDɒ9 -. CCL11 -7'# IGF-1TEKVEGF-C
: ILC 'ǚǇʚ¶íDɒ9  
(Student’s t-testp < 0.05 DŽŎĭ?) 
CCL11: chemokine ligand 11IGF-1: insulin like growth factor -1 
TEK: TEK tyrosine kinaseVEGF: vascular endothelial growth factor 
 
 
û 7. IGF-1,IGF-1R -»ǒȆȎ×ĘǛƍɌ 
IGF-1 -ƉȳļĺD 4 ƚʋ'ɐ«  (score0-3)IGF-1 .ȤǕȅț (ɝǧß)CAFs 
(ʛǧßʗ)ȹǽÀǜȅț (ʛǧß)-ȅțɜ+ʊŊ(*# IGF-1R .ȤǕȅț
ʂɜȅț-ȩȅțɜ+ʊŊ(*# (x100) 
A: ILC - 1 © (HE)   B: IGF-1 score 3    C: IGF-1R score 3  
D: IDC -ʢ© (HE)   E: IGF-1 score 0    F: IGF-1R score 0  
 
û 8. »ǒȆȎ×ĘǛŗƣ+=@ IGF-1IGF-1R -Ɲɤ 
IGF-1IGF-1R (:+êʊŊǔ©+@ʊŊȅț-Ñë. 70-99%'# -
 9ILC ( IDC - 2 ȑʂ-Ɲɤ+.ƉȳļĺDǍ 6 ȤǕȅț(ʂɜ-Ɖ
ȳőĺ.ìƐ-ȈƇ'# ɈƆ. χʣƍě'Ⱥp < 0.05 DŽŎĭ?(  
 
û 9. IGF-1 ȇɡD ȤǕȅț(ȤǕʂɜ-ǡ¦Ǎ 
CAFs ǌǋ@ IGF-1 +=?ȤǕȅț-ĉƙȹǽÀǜȅț-ĉƙ®ɭA@ 
(´ÆƢ¦Ǎ)ȤǕȅțCAFs . IGF-1 -ȮĮÆƢ+=#&:ĉƙD®6 ȹ
ǽÀǜȅț'.IGF-1 D& VEGF +=@ȹǽŭǋɭnegative feedback
(& vasohibin-1 DǚǇ@ 
 
û 10. ȤǕȆȎ+@ IGF-1 ȇɡ(L]fVȇɡ-ǡ¦Ǎ 
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ǘ-ȤǕȅțÀ'.L]fV+=@ȤǕĉƙȇɡ (L]fVȇɡ)(




û 11. PI3K/AKT/mTOR ȇɡ+@ÆĖƑǛƠǗȸ(x~Ð-¦Ǎɹ¢ 
ǘ-ȤǕĉƙ+&L]fVȇɡ( IGF-1 ȇɡ-ǡ¦Ǎ.ɽɂ'@Ǉ









 1. åé»©Ģýåé»^ĉýþôÞ ^ĜĎĔÐÖ^ ĉ©Ģń¢
, terminal duct lobular unit (TDLU),(Éï 5.Æ) 
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 2. åé»©Ģý (Invasive lobular carcinoma: ILC)åé»^ĉý (Invasive ductal 
carcinoma: IDC)ĎĔ£ÿíº 
 
 2.  
«şåé»©Ģý (x100)    
şåé»^ĉý (x100) 






Ĩ 1. àü^ý>KB2L~Ő 
(St. Gallen International Expert Consensus on the Primary Therapy of Early Breast 
Cancer) 
>KB2L  ģìüã 
ESLTH8D1K (MTQW§hň» HER2ň») £üã 
HER2B2L  MTQW§hň»








 = luminal disease as a spectrum (luminal like) 
 
 MTQW§hµŉ»Ki-67 ÚĲðfrfS@:ĕ 
high receptor, low proliferation, low tumor burden   





low receptor, high proliferation, high tumor burden  
š luminal B like 
 
Ĩ 1. MTQW§hHER2 (human epidermal growth factor receptor-2)þñîá
Ki-67ÚĲð.'4>KB2L~Őàüã~Ő.Ħ 
ÑĄĈ Ki-67ÚĲðŠ14%. luminal A like14%. luminal B like~Ő, 
MTQW§hš5@EV<W§h (estrogen receptor: ER)LV<@DVW§h 
(progesterone receptor: PR) 
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Ĩ 2-1. ¼ėĘÍùòĎĔ£ÿíº 
 Luminal like ILC Luminal like IDC p-value 
n 145 121  











20.1±12.4 (2-49) 13.0±6.9 (1-48) <0.0001 
    
T1 (%) 82 (56) 99 (82)  
T2 (%) 63 (44) 22 (18) <0.0001 
N – (%) 109 (75) 96 (79)  
N + (%) 36 (25) 25 (21) 0.5229 
Stage I(%) 77 (53) 88 (73)  
Stage II(%) 68 (47) 33 (23) <0.0001 
ly – (%) 96 (66) 67 (55)  
ly + (%) 49 (34) 54 (45) 0.0713 
v – (%) 103 (71) 90 (62)  
v + (%) 42 (29) 31 (38) 0.5443 
Õ;UXF 1 (%) 93 (64) 101 (83)  
Õ;UXF 2 (%) 52 (36) 20 (17) 0.0003* 
Ki-67 ÚĲð (\r±SD) 
   Luminal A like (%) 











Ĩ 2. Ki-67ņr. St. Gallen 2011¤Ė.' 14%Ki-67ÚĲð 14%
Ïç. luminal A like14%cY. luminal B like~Ő 
¨ĳúk zk »ILC IDC°ŔŃďîá Î½¬ %*-

ILC ěû¶Î½(p < 0.0001)T¡ (p < 0.0001)Stage (p < 0.0001)
Ì-SWJĉnĪ (p = 0.0713)ōĚnĪ(p= 0.5443)( N¡ (p = 0.5229)
Î½¬ %*-
ÜOX7X, Ki-67ÚĲð IDCÎ½Œr
 (p = 0.0185) 




Ĩ 2-2ŚxøĎĔ£ (nestinCD34!SMAIGF-1IGF-1R)¨ĳúk 
    ¼ėĘÍùòĎĔ£ÿíº 
 Luminal like ILC Luminal like IDC p-value 
n 40 40  











18.8±7.6 (10-19) 12.2±6.3 (4-19) 0.0123* 
    
ly  (%) 28 (70) 30 (75) N.S. 
ly + (%) 12 (30) 10 (25)  
v  (%) 31 (78) 34 (85) N.S. 
v + (%) 9 (22) 6 (15)  
Õ;UXF 1 (%) 18 (45) 34 (85) 0.0091* 
Õ;UXF 2 (%) 22 (55) 6 (15)  
Ki-67 ÚĲð (\r±SD) 
   Luminal A like (%) 











Ĩ 2-2ŚzúkSWJĊĸĆěû¶ 2cm Ïçúk. ILC  IDC -
-
*RWCP 40 kļ¤ěû¶ (p = 0.0123)Õ;UXF (p = 0.0091)Î
½¬.İ&ĚĉnĪ Î½¬.İ&
p < 0.05 .Î½¬+ 




Ĩ 3. xøĎĔ£şÃhÃĴä}òã®ŀã 
 ìć/ (:VXW) yÁw ÃĴä}ò ®ŀqð 
CD31 O3@QI:VXGTÃh 
(JC70A) 
Dako AC/ :5WĿ 40 
Vasohibin-1 O3@QI:VXGTÃh 
(VC1 4E12) 








Dako Trypsin}ò 20 
Nestin 
 
3>9NS:VXGTÃh Dako AC/ :5WĿ 8000 
IGF-1 
 
3>9NS:VXGTÃh Abcam AC/ :5WĿ 100 
IGF-1R 
 
3>9NS:VXGTÃh CellSignaling MW/ :5WĿ 1000 
 
Ĩ 3.  
ŗ: Vasohibin-1 Ŕ£ĄĈÀ ěû¹óĄĈ~ł gĤŌÇÄ)+¸ÅlŎ 
AC: 6XE:UXK121oC5~ 
MW: O2:V34XK15~ 
:5WĿ: 0.01M :5WĿēħæ (pH6.0 or pH9.0) 




 3. Microvessel density 
 
 3. ILC (YÝ)IDC (ZÝ)	, HE (AD)CD31 (BE)vasohibin-1 (CF)x
øÔĠÚÑ|Ă (x100)  
BE: CD31ŉ»ĥĉ ġĠÔĠ-, (Ķă) 















Ĩ 4. ILC IDC	,MVD vasohibin-1ŉ»ð 
 
 
Ĩ 4. 2ĕń	,MVDVPR.ąMVDVPR' ILCÎ½Œr 
Fisher’s exact test .ö×ĭ.Ħp < 0.05.Î½¬+ 
VPRşVasohibin-1 positive ratio (Vasohibin-1/ CD31) 
 
 ILC IDC p-value 
CD31ŉ»ĥĉÈ 28.56±1.09 24.56±1.10  0.0109* 
Vasohibin-1ŉ»ĥĉÈ 14.81±0.73 11.28±0.72 <0.0001 
VPR 0.53±0.02  0.47±0.01  0.0266* 
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 4. nestinvasohibin-1_ŁÔĠ 
 
 4. A: ILC HE÷u Bş nestin/vasohibin-1 _ŁÔĠ 
B nestin  ĥĉ{ĀčęġĠÔ$+vasohibin-1 ĥĉ{ĀčęŋÔĠ
-, 








Ĩ 5. nestin/CD31nestin/vasohibin-1_ŁÔĠ), nestinŉ»ð 
Ĩ 5.  CD31ŉ»ĥĉÈvasohibin-1ŉ»ĥĉÈ¨, nestinŉ»ð.ą 
(¯r±Úèı¬)( Fisher’s exact testp < 0.05.Î½¬+) 
 
 
 ILC IDC p-value 
nestinŉ»ĥĉÈ 12.61±2.01 16.23±2.01  N.S 
nestin/CD31 ratio 0.37±0.08 0.61±0.07  0.0511 
nestin/vasohibin-1 ratio 0.84±0.45 2.11±0.39  0.0437* 
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 5. CAFsô 
 
 5. CAFs ô.ŞÝŊĮmILCIDC ĒđôŒ²ÚÑ HE ÚÑ
!SMA bĨÿ|Ă.ąŕx100ŖILCIDC "#zúk CD34  ĥĉ{Ā
ŉ»ńĵ ň» 
A: ILC 1k (HE)   B: CAFs score 3 (Aúk)   C: CAFs score 2 












Ĩ 6. ěûńĵ	, CAFsô 
 
Ĩ 6. "#zk CD34 ĥĉ{Āŉ»ńĵ ň» 
CAFs@=0 0-1. CAFsf@=0ĕ CAFs @=0 23. CAFsŒ@=0ĕ 




CD34           ň»   
!SMA ň»´ŉ»         µŉ» 
        f@=0ĕ    Œ@=0ĕ Œ@=0ĕ(%) p-value 
CAFs@=0 00.51   2  3   
ILC n=40 (%) 12 (30)  4 (10) 24 (60) 70%  
0.0087 
IDC n=40 (%) 24 (63)  8 (22) 6 (15) 37% 
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 6.  PCR0U2ĬÒ Scatter plot  
 
 
 6. ĥĉÊôŅ[,Ľd¡ĕ PCR0U2ĬÒ 
Luminal A like ILC 3k luminal A like IDC 3kĬÒ CCL11IGF-1þñ
ILCŒ








Ĩ 7. ILCþñŒĽd¡ 







Ĩ 7. 2ĕńßĹÎ½¬.İ& CCL11%IGF-1 TEKVEGF-C
' ILCþñŒt.İ&(Student’s t-testp < 0.05 .Î½¬+) 
CCL11: chemokine ligand 11 
IGF-1: insulin like growth factor -1 
TEK: TEK tyrosine kinase 
VEGF: vascular endothelial growth factor 
Gene symbol Fold change p-value 
CCL11 18.24 0.020 
IGF-1 34.87 0.134 
TEK 46.81 0.114 
VEGF-A 1.05 0.620 
VEGF-C 4.07 0.172 
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 7. IGF-1IGF-1RxøĎĔ£ÿ×ĭ 
 
 7. IGF-1ÔĠµ². 4ÝŊĮm (score0-3)IGF-1 ěûčę (Ķă)CAFs 
(œăŏ)ĥĉ{Āčę (œă)čęĵŉ»IGF-1R ěûčęńĵč
ęĝčęĵŉ»(x100) 
A: ILC 1k (HE)   B: IGF-1 score 3    C: IGF-1R score 3  










Tumor cell: red arrow,  endothelial call: black arrow,  fibroblast: black arrow head 
IGF-1 sitive IGF-1R ositive








 8. xøĎĔ£ÿÁã), IGF-1IGF-1RßĹ 
 
 8. IGF-1IGF-1R'ŉ»úk	,ŉ»čę 70-99%
&ILC IDC 2ĕńßĹ ÔĠµ².ö$ěûčęńĵÔĠ¾


































































 9. IGF-1ďķ.aěûčęěûńĵā`iö 
 
 9. IGF-1.a CAFsěûčęā`iö.ąCAFsõô, IGF-1)
+ěûčęÜĥĉ{ĀčęÜoĻ-, (s~âiö)ěûčęCAFs
 IGF-1ğ­~â)'Ü.o$ĥĉ{Āčę IGF-1.aVEGF
),ĥĉÊôoĻ-negative feedback vasohibin-1.þñ, 
TGF: transforming growth factor      HGF: hepatocyte growth factor    
EGF: epithelial growth factor         FGF: fibroblast growth factor    
MMP: matrix metalloproteinase      CXCLCCL: chemokine ligand    
VEGF: vascular endothelial growth factor    





























 10. ěûĎĔ	, IGF-1ďķ5@EV<Wďķā`iö 
 




























 11. IGF-1/PI3K/AKT/mTORďķ	,~¡ÚÿàüģMTQWiöľe 
 
 11. ^ýěûÜ	5@EV<Wďķ IGF-1ďķā`iö Łī,





















Anti-estrogen Aromatase-   
     inhibitor
aromatase
Rapamycin
IGF-1R
Figitumumab
IRS1
